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1 Introduction
The TSN range for MAC-ehs PDU is either 6 bits or 14 bits. For Multiflow operations, according to the legacy requirements for the “TSN field extension”, this range may vary depending on the exact configuration. The purpose of this document is to analyze the existing requirements and discuss pros and cons of different approaches that may be taken for the definition of the multiflow TSN field extension.
2 Discussion

2.1 Existing TSN requirements
For a MAC-ehs PDU, TS25.321 [1] specifies, for FDD, that the length of the TSN field is either 6 or 14 bits, depending on configuration of TSN field extension for MAC-ehs entity by upper layers (i.e. RRC).
TS25.331 [2], section 8.5.60, specifies the configuration of "TSN field extension" for a MAC-ehs entity.
The “TSN field extension” shall be configured if there is more than one active secondary cell or if there is one secondary cell and at least one cell configured for MIMO. 

In general, the TSN extension is applied whenever the MAC-ehs entities have to handle more than 2 TBs per TTI.  

Whenever the conditions listed above change, the “TSN field extension configuration” is changed and the MAC-ehs entity is reset. 

A MAC-ehs reset ordered by RRC implies the following actions (see [1], section 11.6.4.8):

-
flush soft buffer for all configured HARQ processes;

-
stop all active re-ordering release timer (T1) and set all timer T1 to their initial value; 

-
stop all active reset timers (Treset) and set all timers Treset to their initial value;

-
start TSN with value 0 for the next transmission on every configured HARQ process;

-
initialise the variables RcvWindow_UpperEdge and next_expected_TSN to their initial value;
-
deliver all reordering PDUs in the re-ordering buffer to the reassembly entity;

- 
deliver any successfully reassembled MAC-ehs SDUs to logical channel demultiplexing entity;

-
route any MAC-d or MAC-c PDUs delivered to the demultiplexing entity to the correct logical channel;

-
flush the re-ordering buffer;

-
discard any stored segment in the reassembly entity;

-
treat next received Transport Block as new data.

When the TSN field extension is configured and if up to 3 secondary serving HS-DSCH cells are configured, the UE shall support up to 44 reordering SDU per TTI; if more than 3 secondary serving HS-DSCH cells are configured, the UE shall support up to 64 reordering SDU per TTI [1]
2.2 Multiflow configurations and TSN dependency
The possible multiflow configurations agreed so far are:

1. SF-DC for intra-NodeB
2. 1 + MIMO

3. SF-DC for inter-NodeB

4. 3 + MIMO

5. DF-4C for intra-NodeB

6. 5 + MIMO

7. DF-4C for inter-NodeB

8. 7 + MIMO

9. DF-3C as a combination of SF-DC (1-4) and DC-HSDPA

10. 9 + MIMO

11. 5-7 for non adjacent of inter-band configuration 

If we compare the multiflow configurations with the legacy multicarrier configurations (with and without MIMO), we can see for instance that configuration 1 is similar to DC-HSDPA, since a UE MAC-ehs entity can receive 2 TBs per TTI. In such a case, no TSN field extension is needed. Configuration 2 instead would require the TSN field extension, as for the case of DC-HSDPA + MIMO.
Different considerations have to be done for the inter-NodeB scenarios, since in this case there would be 2 separate MAC-ehs entities both on the NW and UE side. In case of configuration 4, for instance, there wouldn’t be any need for the TSN field extension since each MAC-ehs entity in the UE can receive up to 2 TBs per TTI. Applying the same criteria to the configurations 1-8 listed above (9-10-11 are just sub-cases of 1-8), we may conclude that the TSN field extension is needed in the following cases:

1. SF-DC for intra-NodeB
=>
No “TSN field extension” needed

2. 1 + MIMO


=>
“TSN field extension” is needed

3. SF-DC for inter-NodeB
=>
No “TSN field extension”

4. 3 + MIMO


=>
No “TSN field extension”

5. DF-4C for intra-NodeB
=>
“TSN field extension” needed

6. 5 + MIMO


=>
“TSN field extension” needed

7. DF-4C for inter-NodeB
=>
No “TSN field extension”

8. 7 + MIMO


=>
“TSN field extension” needed

2.3 Possible TSN field extension requirements
Regarding how to define the “TSN field extension” requirements for multiflow, we think any of the following strategies may be followed:

A. Always apply the “TSN field extension” when multiflow is configured

B. Apply the “TSN field extension” only when needed

C. Apply the “TSN field extension” only when needed for the intra-NodeB case and maintain the same configuration for the inter-NodeB case

The outcome for each these approaches is summarized in Table 1 below:
	
	A
	B
	C

	1.       SF-DC for intra-NodeB
	Y
	N
	N

	2.       1 + MIMO
	Y
	Y
	Y

	3.       SF-DC for inter-NodeB
	Y
	N
	N

	4.       3 + MIMO
	Y
	N
	Y

	5.       DF-4C for intra-NodeB
	Y
	Y
	Y

	6.       5 + MIMO
	Y
	Y
	Y

	7.       DF-4C for inter-NodeB
	Y
	N
	Y

	8.       7 + MIMO
	Y
	Y
	Y


Whereas approach A is straightforward and easy to specify, it would require to unnecessary re-set the MAC-ehs entity whenever there is for instance a transition between SF-DC without MIMO to a non multiflow configuration (this is needed whenever the active set changes from 2 cells to 1 cell). Furthermore it would represent an additional requirement for UEs supporting SF-DC only (without MIMO) since these UEs would unnecessarily need to support the TSN field extension and the reception of up to 44 reordering SDUs per TTI. 
Approach B has the advantage of keeping the legacy criteria for “TSN field extension”. The disadvantage is that it is the approach causing the highest number of “TSN field extension” reconfigurations.
Approach C is identical to B for the intra-NodeB cases and maintains the same configuration in cases of intra-NodeB to inter-NodeB transitions (and vice versa). This approach has the advantage of limiting the number of MAC-ehs resets. The main disadvantage of this approach, from a network perspective, is that in case of inter-NodeB scenario, each NodeB would need to be aware of the configuration of the other NodeB. 
Proposal 2 Discuss pros and cons of the three “TSN field extension” approaches outlined above
3 Conclusion

Based on the discussion in section 2 we propose the following:

Proposal 1
Discuss pros and cons of the three “TSN field extension” approaches outlined above
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