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Introduction
In this contribution, we compare the options proposed in R1-082747 for extending the  Physical layer cell Identity (PCI) for E-UTRA.  
Through comparison, it is noticed that among all options, the option 5 could be the best choice if the cell ID space should be extended.
2
Summary of Proposed Solutions
The following list summarizes different options to extend the PCI space
Synchronization signals based

· Option 1: Swap PSS/SSS position in subframe 0 and 5 [1]
· PSSidx | SSSidx ( Cell ID = SSSidx*3 + PSSidx (current space)

· SSSidx | PSSidx ( Cell ID = 504 + SSSidx*3 + PSSidx (extended space)

· New Cell ID range: {0, 1, 2, …, 1007} 

· Initialization of scrambling sequences (RS PRS, scrambling of PHY channels) as well as the frequency shift of the DL-RS computed from the extended Cell ID set

· Different seeds in the linear shift register of the PRS Gold sequence
· Option 2: Create new SSS scrambling sequences

· PSSidx / SSSidx pair ( Cell ID = SSSidx*3 + PSSidx (new SSSidx range: {0,…,335})

· New Cell ID range: {0, 1, 2, …, 1007}

· Option 3: Create a new PSS sequence [2]
· PSSidx / SSSidx pair ( Cell ID = SSSidx*3 + PSSidx if PSS idx = {0,1,2} (current space)

· PSS-3 / SSSidx ( Cell ID = 504 + SSSidx (extended space)

· New Cell ID range: {0, 1, 2, …, 671}
Scrambling based

· Option 4: Extend the Cell ID verification stage to a 1-to-2 mapping (instead of the current 1-to-1 mapping)

· The 1-to-1 mapping of PSSidx / SSSidx pair to Cell ID is modified to 1-to-2

·  Equivalent to Cell ID = α·504 + SSSidx*3 + PSSidx

· where α = {0, 1}and is obtained by blind detection of PRS or successfully decoding of PBCH (2 hypotheses)
· New Cell ID range: {0, 1, 2, …, 1007}

· Option 5 Increase then number of viable combination of SCH short sequences

This can be implemented as an extension of table 6.11.2.1-1 in 36.211.  The extended combinations are given in Appendix A.

Relative Performances

To compare the relative performances of the various schemes we consider a CDF of correlation of the different Cell IDs for the different schemes.
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Option 1 - Swap PSCH/SSCH

Option 2 - More Scrambling sequences

Option 4 - Increased Blind detections

Option 5 - Increase Table Size


The performances of the various schemes are similar.  With slightly better correlation performance for the swap scheme, however that scheme requires twice as many blind detections and thus the false detections due to noise are expected to be twice as high.  
Among the other methods Option 5 has slightly better correlations in the majority of cases.  

Conclusion

Of the schemes considered the best performance is seeing by Option 5, in which the number of viable combinations of short sequences is increased.  This method also has the lowest complexity as only a single additional real addition is required.  Therefore if it is deemed necessary to increase the number of Cell ID’s we believe that Option 5 is the best choice.  
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Appendix A: Additional options
	Cell ID
	S1
	S2
	S3
	S4
	Cell ID
	S1
	S2
	S3
	S4
	Cell ID
	S1
	S2
	S3
	S4

	168
	2
	21
	11
	20
	225
	3
	27
	11
	22
	279
	29
	8
	2
	10

	169
	8
	24
	24
	9
	226
	0
	8
	20
	4
	280
	29
	12
	3
	14

	170
	11
	2
	28
	4
	227
	17
	1
	0
	14
	281
	23
	10
	30
	12

	171
	17
	25
	2
	26
	228
	25
	7
	1
	14
	282
	28
	0
	16
	8

	172
	10
	19
	1
	20
	229
	3
	27
	28
	6
	283
	29
	20
	16
	1

	173
	11
	27
	18
	18
	230
	29
	3
	22
	10
	284
	30
	3
	22
	14

	174
	4
	13
	27
	27
	231
	15
	2
	30
	8
	285
	21
	6
	9
	19

	175
	30
	20
	30
	30
	232
	0
	24
	11
	20
	286
	14
	23
	22
	13

	176
	16
	0
	0
	20
	233
	6
	16
	25
	11
	287
	26
	14
	19
	19

	177
	23
	10
	3
	11
	234
	27
	6
	0
	22
	288
	25
	11
	13
	6

	178
	12
	21
	3
	19
	235
	11
	29
	11
	11
	289
	21
	12
	1
	10

	179
	7
	23
	23
	8
	236
	9
	18
	26
	0
	290
	2
	24
	16
	4

	180
	13
	5
	5
	25
	237
	21
	21
	21
	2
	291
	14
	28
	26
	15

	181
	1
	13
	27
	3
	238
	16
	3
	28
	18
	292
	0
	0
	9
	18

	182
	20
	3
	29
	17
	239
	1
	17
	12
	19
	293
	29
	13
	14
	6

	183
	6
	23
	30
	6
	240
	6
	15
	20
	10
	294
	28
	15
	19
	8

	184
	7
	19
	15
	7
	241
	14
	6
	29
	2
	295
	8
	8
	26
	7

	185
	22
	14
	14
	22
	242
	0
	14
	21
	7
	296
	27
	9
	10
	20

	186
	6
	16
	19
	1
	243
	20
	29
	1
	16
	297
	26
	1
	17
	7

	187
	19
	0
	29
	10
	244
	14
	29
	23
	6
	298
	21
	0
	3
	12

	188
	3
	25
	10
	26
	245
	18
	5
	29
	15
	299
	1
	29
	12
	20

	189
	21
	2
	12
	27
	246
	18
	10
	29
	20
	300
	20
	7
	29
	4

	190
	26
	0
	5
	12
	247
	15
	28
	3
	13
	301
	8
	23
	17
	5

	191
	26
	10
	19
	12
	248
	2
	18
	29
	12
	302
	0
	21
	28
	14

	192
	26
	5
	0
	12
	249
	15
	15
	3
	13
	303
	30
	23
	3
	15

	193
	16
	8
	8
	16
	250
	13
	2
	30
	15
	304
	12
	30
	22
	5

	194
	28
	2
	7
	14
	251
	9
	9
	21
	1
	305
	19
	4
	1
	1

	195
	6
	18
	24
	14
	252
	20
	20
	9
	18
	306
	27
	6
	27
	1

	196
	17
	9
	9
	17
	253
	13
	22
	0
	0
	307
	22
	10
	6
	19

	197
	5
	21
	15
	2
	254
	5
	17
	19
	6
	308
	1
	13
	26
	3

	198
	8
	25
	26
	13
	255
	2
	17
	13
	4
	309
	30
	2
	30
	4

	199
	18
	28
	2
	2
	256
	26
	3
	7
	14
	310
	1
	29
	25
	13

	200
	10
	22
	29
	0
	257
	27
	13
	1
	9
	311
	21
	6
	9
	22

	201
	27
	10
	0
	18
	258
	2
	24
	17
	4
	312
	8
	17
	8
	8

	202
	16
	28
	5
	17
	259
	2
	12
	24
	6
	313
	25
	7
	4
	4

	203
	12
	0
	29
	16
	260
	2
	10
	17
	17
	314
	8
	24
	23
	1

	204
	14
	30
	4
	23
	261
	11
	26
	22
	15
	315
	7
	20
	17
	10

	205
	16
	26
	0
	19
	262
	23
	16
	2
	2
	316
	8
	0
	0
	15

	206
	0
	21
	23
	14
	263
	14
	4
	23
	0
	317
	25
	18
	5
	16

	207
	23
	30
	0
	13
	264
	15
	0
	1
	9
	318
	18
	2
	27
	7

	208
	26
	10
	6
	13
	265
	1
	26
	20
	0
	319
	27
	20
	2
	17

	209
	15
	26
	0
	20
	266
	26
	14
	16
	6
	320
	21
	13
	7
	18

	210
	25
	8
	1
	22
	267
	9
	0
	19
	12
	321
	1
	19
	1
	22

	211
	15
	25
	15
	4
	268
	16
	23
	27
	17
	322
	27
	8
	9
	9

	212
	25
	12
	3
	15
	269
	14
	27
	0
	0
	323
	12
	20
	27
	14

	213
	3
	19
	29
	7
	270
	2
	22
	20
	7
	324
	29
	4
	29
	13

	214
	6
	28
	18
	4
	271
	24
	10
	0
	12
	325
	2
	29
	11
	3

	215
	12
	30
	12
	0
	272
	18
	11
	25
	4
	326
	1
	1
	25
	17

	216
	26
	1
	3
	19
	273
	29
	14
	18
	1
	327
	9
	24
	17
	6

	217
	26
	1
	14
	6
	274
	0
	18
	30
	3
	328
	14
	29
	27
	12

	218
	2
	21
	19
	9
	275
	17
	6
	25
	9
	329
	11
	21
	11
	1

	219
	12
	26
	28
	3
	276
	6
	25
	22
	12
	330
	16
	30
	1
	20

	220
	14
	22
	30
	16
	277
	0
	22
	21
	11
	331
	26
	18
	11
	21

	221
	29
	15
	29
	6
	278
	14
	5
	24
	7
	332
	6
	15
	22
	12

	222
	23
	16
	7
	19
	225
	3
	27
	11
	22
	333
	29
	16
	20
	20

	223
	28
	2
	21
	8
	226
	0
	8
	20
	4
	334
	6
	25
	24
	13

	224
	10
	3
	1
	18
	227
	17
	1
	0
	14
	335
	8
	15
	25
	14
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